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Vanishing Open Spaces
How an Exploding U.S. Population Is Devouring
the Land that Feeds and Nourishes Us

Executive Summary!
The massive destruction of America's open spaces continued during the first decade of this
new century. In just the eight years from 2002 to 2010, over 8.3 million acres
(approximately 13,000 square miles) of farmland and natural habitat succumbed to the
bulldozer’s blade. That is an area larger than the entire state of Maryland – cleared, scraped,
filled, paved and built over – in less than a decade.
This update of our previous studies about sprawl at the end of the 20th century relies on the
latest painstaking surveys by government agencies. They have tracked how, since the
beginning of the 21st century, America's population is growing by tens of millions more
residents and sprawling over vast new expanses of woodlands, wetlands, fields and pastures.
These are the open spaces on which the country's human residents depend for food, fiber and
the nourishment of their spirits, and to which the non-human inhabitants often tenuously
cling for life itself.
This study finds that around 70% of those losses around Urbanized Areas over the last
decade were related to the nation's continuing trend of high population growth. Yet, there is
little sign that the nation is ready to substantially change this population trend – or even to
much discuss it – although the open-space destruction it is driving is not sustainable over the
long term.
Sprawl Data and Analysis for Each City (2000-2010)
Residents of all 497 of the Urbanized Areas designated by the U.S. Bureau of Census can
find in this report answers to the following questions about your home city over the past
decade:
•

TOTAL SPRAWL: How many square miles of farmland and natural habitat were
destroyed as your city expanded outward? Where does that rank among all other cities in
open-space loss? (See Appendix E.)

•

PER CAPITA SPRAWL: Is the average resident of your city requiring more or less
developed land to provide for all residential, commercial, occupational, educational and
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other urban needs? What was the percentage change? How does the amount of land
"consumed" by each resident rank with all other cities? (See Appendix F.)
•

POPULATION GROWTH: What is the amount and rate of population growth, and
how does that rate rank with all other cities? (See Appendix G.)

•

APPORTIONED FACTORS BEHIND THE LOSS: How much of the destruction of
open space around your city was related to an increase in per capita land consumption
and how much was related to population growth? (See Appendix E.)

State-by-State Sprawl Data and Analysis (2002-2010 and 1982-2010)
The word “sprawl” is not a precise term. But we do indeed use the term “Overall Sprawl”
in a precise way in this study – it is the amount of rural land lost to development.
Roughly 85 percent of all destruction of farmland and natural habitat nationwide occurred
around the edges of the 497 mostly-sprawling Urbanized Areas. And much of the rest of the
losses are due to urban residents' demands for rural second homes, rural recreation
development and rural transportation.
The change of open space to development beyond the Urbanized Areas is tracked through a
vast and complex data gathering system of the U.S. Department of Agriculture. It allows
us to provide the following data and analysis about the 48 contiguous states (excluding
Alaska and Hawaii):
•

TOTAL STATEWIDE SPRAWL: How many square miles of farmland and natural
habitat were destroyed statewide in both urban and rural areas in the 1982-2010 period
and the most recent 2002-2010 period? How did each state rank in comparison to the
amount of open space lost in other states? (See Table 12 on p. 61.)

•

RATE OF STATEWIDE SPRAWL: What was the percentage rate of open space
destruction in each state, and how did that rank with other states? (See Table 11 on p.
58.)

•

APPORTIONING FACTORS BEHIND STATEWIDE LOSS: How much of the
destruction of open space in each state was related to an increase in per capita land
consumption and how much was related to population growth? (See Table 10 on p. 56.)

•

STATE POPULATION GROWTH: How much did the populations of each state grow
between 1982-2010 and 2002-2010? How did the states compare with each other in
terms of overall, absolute population growth and percentage rate of growth in these time
periods? (See Appendix H.)
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Population Growth Takes Lead in Driving Sprawl
Much like our original studies in the 2000 to 2003 period, this update attempts to move
beyond what has often been an abstract and non-quantitative discussion about the loss of
farmland, natural habitat and open space and about how much to blame population growth,
development decisions and Americans' personal consumption desires.
The good news during the last decade was that the galloping hyper-sprawl of the 1990s
calmed significantly. The primary reason was that the rate of per capita land consumption
stopped increasing as rapidly as it had over much of the post-World War II era. Indeed, by
one measure, the average urban resident increased his or her amount of urbanized land by a
relatively modest three percent. That change combined with a continuation of the largest
numerical population growth in U.S. history to drive open-space destruction at higher volume
than any time other than the 1990s.
Our multi-faceted and scientific calculations – described in detail in the main report and in
the appendices – discovered that just about exactly half the sprawl from the 1970s through
the 1990s was related to population growth.
But in the past decade, it appears that around 70 percent of sprawl in the Urbanized Areas is
now related to population growth. (The U.S. Department of Agriculture's statewide data
are even more startling, indicating that around 90 percent of combined urban and rural openspace loss is related to population growth.)
Figure ES-1. Percentages of Overall Sprawl Related to Population Growth and Per
Capita Sprawl in the 96 Largest Urbanized Areas

Shares&of&Sprawl&MM&Largest&Urbanized&Areas&(2000M2010)&

POPULATION&GROWTH&
(69.5%&of&new&
development&related&to&
increase&in&residents)&

30.5%&
69.5%&
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This suggests that in Urbanized Areas population growth had twice as much or more
influence on sprawl as all the many factors behind per capita land consumption growth l
combined. Those factors include:
•

•
•
•

Development (consumer preferences for size and type of housing and yards,
commercial developer preferences, government planning and zoning, level of
affluence)!
Transportation (subsidies and planning, consumer preferences, price of gasoline)!
Quality of existing communities and ability to hold onto their residents (schools,
crime, cultural harmony, parks, infrastructure, jobs)!
Number of people per household (marriage and divorce rate, recent fertility rate,
independence of young adults)!

Our report shows several methods of testing these results, including scatter plots, a
mathematical formula designed to apportion responsibility for growing use of natural
resources (including land) between an increasing population and increasing per capita
consumption of that resource, and others.
Despite the reliability and usefulness of all those methods of analysis, most Americans can
probably gain a fairly accurate impression about the relative importance of population growth
and per capita land consumption growth by simply looking at the rates of growth of each
factor side by side. Table ES-1 does that for the 10 Urbanized Areas that destroyed more
open space than all others in the last decade. Other Urbanized Areas may have had more
rapid percentage sprawl, but these 10 spread out over the most square miles – 3,171 square
miles in all from 2000 to 2010.
Population growth was the obvious dominant factor in most of those cities. As explained in
the main report and appendices, a one percent growth in population has the same effect on
Overall Sprawl as a one percent growth in per capita land consumption, all other things being
equal. Table ES-1 shows that the two factors grew at relatively even – and slow – rates in
Philadelphia, and that only in Chicago was per capita consumption growth a significantly
larger factor than population growth.
Many of our findings about the relationship between population growth and sprawl may
strike the reader as unsurprising and as simple common sense. We agree that, for example, it
just makes sense that the cities with the largest population growth would tend to have the
largest sprawl. But the need for this study is found in the fact that few in the news media or
in organizations that express concern about the loss of farmland and natural habitat identify
population growth as a major factor, or even a factor to be modified at all.
We find similar results when expanding the scope to the 100 largest Urbanized Areas of 2000
(four of which by 2010 were merged into others by the Census Bureau). We find that in
April 2014
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Table ES-1. Per Capita Sprawl Compared with Population!Growth in
USA’s Ten Largest Sprawlers (2000-2010)!
!

% Growth in!
Per Capita!
Land!
Consumption!

% Growth!
in
Population!

1. Atlanta, GA!

5%!

29 %!

2. Dallas-Fort Worth-Arlington, TX!

2%!

24%!

3. Houston, TX!

-1%!

29%!

4. Phoenix-Mesa, AZ!

15%!

25%!

5. Chicago, IL-IN!

11%!

4%!

6. Charlotte, NC-SC!

4%!

65%!

7. Austin, TX!

9%!

51%!

8. Raleigh, NC!

-1%!

63%!

9. San Antonio, TX!

11%!

32%!

10. Philadelphia, PA-NJ-DE-MD!

4%!

6%!

Urbanized Area!

Source: U.S. Census Bureau data!

these cities combined, the rate of population growth was three times higher the rate of per
capita land consumption growth.
The 3.8% increase in per capita land consumption during the 2000-2010 decade compares
with the 11.5% increase in population (See Figure ES-2). That slowing of consumption
growth would appear to be the result of a combination of factors, including smart growth
efforts, higher gasoline prices, fiscal and budgetary constraints (limiting new road-building,
for example), various changes in the per capita factors listed earlier, and the recessioninducing mortgage meltdown.
Cumulative Results of Sprawl Are Piling Up For Farm and Forest
The country's cropland provides a frightening example of where these trends will lead if
dramatic changes are not made. In 1980, we had an average of 1.9 acres of cropland for each
American. But 90 million more people have been added to the country since then. Not only
are there far more people to share the cropland, but there is far less cropland to share because
of the way cities have sprawled to accommodate the extra population.
By 2010, the average amount of cropland per American had fallen from 1.9 acres to 1.2
acres. If this trend were to continue, there would be only 0.7 acre of cropland per American
April 2014
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Figure ES-2. Per Capita Sprawl vs. Population Growth in Largest UAs, 2000-2010!

Rate&of&Per&Capita&Sprawl&Compared&to&
Population&Growth&(2000M2010)&
11.5%"

15"
Percent& 10"
Growth&
5"

3.8%"

0"
Per"Capita"Sprawl"

Population"Growth"

Source: U.S. Census Bureau data!

in 2050 and only 0.3 acre in 2100. That seems unfathomable, but it is the trajectory the
country is traveling.
From 1982 to 2010, 41.4 million acres (approximately 65,000 square miles) – an area
equivalent to the state of Florida – of previously undeveloped non-federal rural land was
paved over to accommodate our growing cities. Of these 41 million lost acres of open space,
over 17 million acres were forestland, 11 million acres cropland, and 12 million acres pasture
and rangeland.
As the Natural Resources Conservation Service of the U.S. Department of Agriculture put
it in their 2007 summary report that reviewed the 1982-2007 quarter-century:
“The net change of rural land into developed land has averaged 1.6 million acres per
year over the last 25 years, resulting in reduced agricultural land, rangeland, and
forest land. Loss of prime farmland, which may consist of agriculture land or forest
land, is of particular concern due to its potential effect on crop production and
wildlife.”!
!
The NRCS also observed that “more than one-third of all land that has ever been developed
in the lower 48 states was developed during the last quarter-century.”!!
The total area of developed land grew from 71.9 million acres (112,356 square miles) in
1982 to 113.3 million acres (177,096 square miles) in 2010. This latter area is about equal in
size to the entire states of Maine, New Hampshire, Vermont, Massachusetts, Connecticut,
Rhode Island, Delaware, New York, and Pennsylvania. All of this land was developed from
either agricultural land or natural habitat.
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Since the NRCS began its National Resources Inventory (NRI) in 1982, its data reveal that
every new person added to the United States population entails on average the elimination
of about half an acre of farmland or natural habitat.
Sprawl and the loss of open spaces themselves don't get nearly the attention from the
news media, politicians and national public interest groups that they did a decade ago. But
the losses have not stopped. These losses continue to mount and to fuel numerous local
controversies and are factors in many of the nation’s most pressing environmental
challenges.
According to the World Wildlife Fund, habitat loss poses the greatest threat to endangered
species. The United States is home to over 1,000 endangered or threatened animal and plant
species that are seriously harmed by ever-encroaching development. Figure 4 (see page 12)
shows the breakdown in the types of rural land developed between 1982 and 2007 in 5-year
increments. As is evident, the single greatest type of land developed in each period was
forest land. Forest land is, of course, wildlife habitat. More broadly, it is a type of “natural
capital” that provides a range of ecological services and socioeconomic benefits, among them
climate regulation, watershed protection, soil conservation, flood prevention, streamflow
moderation, wood products, aesthetic qualities, and it serves as a magnet for outdoor
recreation such as hunting, fishing, hiking, and wildlife observation and photography.
National Opinion Survey for This Study Finds Americans Concerned
With the subject of sprawl largely absent from the news for several years now, we
commissioned Pulse Opinion Research to poll likely American voters on their attitudes.
The full survey and results can be viewed in Appendix K. Key findings:
•

92% say it is important (71% "very important") to protect farmland from
development to ensure the ability to feed the U.S. population in the future.

•

By a 3-1 margin, Americans think it is unethical to pave over good cropland rather
than being legitimate to provide housing for a growing population.

•

Most Americans feel a spiritual or emotional uplift from time spent in natural areas,
and 85% say it is important (48% say "very important") to be able to get to natural
areas fairly quickly from where they live.

•

85% say the loss of 17 million acres of woodlands over the last three decades is a
significant problem for wildlife.

Solutions
This report cites some of the measures that local officials can implement to try to stop the
growth in per capita land consumption that leads to destruction of farmland and natural
habitat (see page 71).
April 2014
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It also discusses ways that local officials trying to protect surrounding open spaces can
slow local population growth through such means as requiring developers to pay the full
costs of the population growth they attract (developer’s or impact fees).
But beyond the short term, local officials supportive of growth control can hope only to slow
population growth in their jurisdictions if national population continues to increase by some
2.5 to 3 million additional residents each year. These 25-30 million additional Americans
each decade will nearly all settle in some community, inevitably leading to additional sprawl
as far and as long as the eye can see.
Nearly all long-term population growth in the United States is in the hands of federal
policy makers, because nearly all long-term population growth is related to federal
immigration policies that have increased the annual settlement of immigrants from onequarter million in the 1950s and1960s to more than a full million per year since 1990. Until
the numerical level of national immigration is addressed, even the best local plans and
political commitment will be unable to stop sprawl. Any serious efforts to halt the loss of
farmlands and wildlife habitats must include reducing the volume of U.S. population growth.
And a presidential commission on sustainability concluded that the U.S. population cannot
be stabilized without deep reductions in annual legal immigration and more effective control
of illegal immigration.
The Population and Consumption Task Force of President Clinton’s Council on Sustainable
Development concluded in 1996: “This is a sensitive issue, but reducing immigration levels
is a necessary part of population stabilization and the drive toward sustainability.”
That would appear to be a popular option among most Americans, according to this study's
national survey (Appendix K):
•

68% of likely voters said the government should "reduce immigration to slow down
population growth.”

•

In light of concerns about sprawl, 40% of respondents said they would like annual
immigration to be cut from one million a year to either 100,000 or zero per year.
(63% said cut immigration at least in half to 500,000 a year.)

On a local level, the sprawl pressures of population growth are similar regardless of where
the new residents originate – from another state or another continent. But very few
Urbanized Areas are likely to be able to subdue population growth and sprawl if the federal
government continues policies that add around 20 million people to the nation each decade
(through immigration and births to immigrants), all of whom have to settle in some locality.
!
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